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Although X-ray crystallography, electron microscopy, and nuclear magnetic resonance (NMR) spectroscopy
are the most commonly employed techniques for macromolecular structure determination, applications of
other methods are gaining momentum. The manuscript by Alexander et al. details development and validation
of one such method that incorporates sparse electron paramagnetic resonance (EPR) data into the de novo
protein structure prediction algorithm Rosetta. The results demonstrate the feasibility of obtaining highly accu-
rate, atomic-detail models from EPR data by yielding high-quality models for T4-lysozyme and aA-crystallin
structures. This benchmark study sets the stage for more routine application of EPR restraints in structure
determination. (Figure credits: Alexander et al.)
Structure and Function in Bacterial NAD Metabolism
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NMN adenylyltransferases (NMNAT) are key enzymes in the biosynthesis of NAD+, a ubiquitous redox cofactor
and an important substrate for a number of regulatory reactions. There are several NMNAT variants with dif-
ferent substrate preferences participating in different aspects of NAD+ metabolism such as de novo synthesis,
salvage, and recycling of NAD+ degradation metabolites. Here, Huang et al. report the crystal structures of the
bifunctional NMNAT/ADP-ribose pyrophosphatases from two bacterial species, a prototypical cyanobacte-
rum, Synechocystis sp., and a biodefense pathogen, Francisella tularensis. Intriguingly, the structural and func-
tional properties of these two suggest the same archaeal origin, although they evolved to perform very distinct
cellular functions.
Calculating Metalloprotein Structures, Anyone?
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Approximately one half of all proteins bind metal ions or metal containing cofactors. These metalloproteins play diverse roles including, but not limited to,
catalyzing biological process, transferring electrons, and conducting cellular signals. Themanuscript by Calhoun et al. now describes the structure determination
of a designed metalloprotein by NMR spectroscopy. Initial structure calculation, employing standard methods, resulted in poor metal-ligand active site
geometries. To overcome this problem, the authors developed a new method based on the application of unrestrained MD and QM/MM methods to refine
the structure, resulting in significantly improved agreement with experimental observations. The approach forms a solid base for tackling calculation of
metalloprotein structures in future.
Therapeutic Antibody Right on EGFR Target
PAGE 216
The epidermal growth factor receptor (EGFR) is implicated in number of human cancers, and several
drugs that target and inactivate EGFR are already in clinical use, including a chimeric (mouse/hu-
man) antibody Erbitux/cetuximab. Efforts to generate a fully human therapeutic antibody led to de-
velopment of IMC-11F8. Here, Li et al. describe the structure of IMC-11F8 in complex with the sol-
uble extracellular region of EGFR. This antibody binds to an epitope on EGFR that is remarkably
similar to one for cetuximab, but does so with a unique set of interactions. Overall, IMC-11F8
emerges as a viable therapeutic EGFR inhibitor. (Figure credits: Li et al.)
Malaria Parasite Kinase Equipped
with New Activation Motif
PAGE 228
Malaria is a mosquito-born disease caused by a parasite, Plasmodium falciparum. It kills millions of
people, mainly children, each year. Therefore, developing new antimalarial drugs is an outstanding
challenge. One route researchers are taking is to identify parasitic proteins that display profound
structural and functional divergences from their host counterparts. P. falciparum protein kinase 7
(PfPK7) is one such protein. Merckx et al. now describe the structure of this orphan protein kinase,
identifying two series of PfPK7 ATP-competitive inhibitors of high selectivity and potency. These
compounds were shown to inhibit growth of P. falciparum in blood-stage cultures.
Revved Up Rev1: Error Free Across DNA Lesion
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Cellular DNA is constantly exposed to number of exogenous and endogenous damaging agents. Acrolein is an end product of lipid peroxidation and a ubiquitous
environmental pollutant that reacts with guanine (G), leading to formation of an adduct that poses a block to normal replication. Yeast DNA polymerase Rev1 was
found to incorporate the correct nucleotide opposite both undamaged and damaged G with the same efficiency. Structural work by Nair et al. shows that Rev1
excludes the damaged template nucleotide from the active site and uses a ‘‘surrogate’’ arginine residue for pairing with incoming dCTP. Subsequent extension
reaction is then performed by another polymerase, Polz. Joined action of Rev1 and Polz promotes error-free synthesis through a acrolein adduct.
Plexin B1 Effector Domain is Ubiquitin Look-a-Like
PAGE 246
Plexin B1 is a transmembrane receptor for the guidance molecule semaphorin 4D. The receptor is in part regulated by the binding of Rho-family GTPases to an
effector region inserted in themiddle of the cytoplasmic region. Somatic mutations in this cytoplasmic domain are found in prostate and breast cancers. The NMR
structure, a molecular dynamics study, and mutational analysis of the plexin B1 effector domain reveal the resemblance of this domain to ubiquitin and provide
insights into the effect of the oncogenic mutations on the function of this domain and of plexin B1.
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ASPP proteins regulate the tumor suppressor protein p53. ASPP1 and ASPP2 are activators of p53, whereas iASPP is an inhibitor. In this issue, Robinson et al.
report the crystal structure of the C-terminal region of iASPP. This region of iASPP is critical for p53, p63, and p73 binding. Structural analysis of the C terminus of
iASPP revealed interaction between eight sequential residues of one iASPPmolecule and the p53-binding site of a neighboring iASPPmolecule. The architecture
of the p53-binding site suggests that iASPP has unique binding properties that render it an attractive target for antitumour therapeutics.
Funnel Hunting in a Rough Terrain
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Basic principles governing protein folding and binding remain vigorously investigated. High-resolution
modeling of protein complexes suggests that the underlying energy landscape might reveal features
of the actual association process of two proteins. London and Schueler-Furman describe FunHunt,
a classifier trained to distinguish a funnel around the native structure from alternative funnels present
in the energy landscape of protein-protein binding. Its application reveals several interesting features
that characterize the native orientation, leading the authors to suggest that the native complex is sta-
bilized by a high-energy barrier that prevents its dissociation. (Figure credits: London and Schueler-
Furman.)
Hotspots of Calcium Channel Modulation
PAGE 280
Association of pore-forming and auxiliary subunits is essential for producing properly functioning volt-
age-gated calcium channels, CaVs. Van Petegem et al. analyze the origins of the high-affinity interaction
between the CaVa1 pore-forming subunit and the CaVb subunit using isothermal titration calorimetry
and electrophysiology. They find that although the protein-protein interface is large, the binding energy
is focused in two complementary hotspots comprising only four residues. Electrophysiological studies
show that the interaction between hotspot residues is critical for channel function and uncover a target
for the development of new strategies to control cellular excitability by blocking the CaVa1-CaVb
interaction.
Flex and Fit for More Refined Structures
PAGE 295
Currently, there is a substantial number of macromolecular assemblies for which cryoEM maps and high resolution atomic structures of their components
are available. Here, Topf et al. describe a method for flexible fitting and refining of component structures within the cryoEM density map of the entire as-
sembly at intermediate resolution. The method has number of advantages. For example, in cases when experimentally determined high-resolution struc-
tures are not available, a template structure of a homologous protein can be used to produce high-quality models. The refinement approach employed
allows for improved conformational space sampling. Overall, better insights into the structures of macromolecular assemblies will lead to better understand-
ing of their function.
SNARE before Membrane Fusion
PAGE 308
The dilute conditions of a single molecule experiment enabledWeninger et al. to assem-
ble and characterize the full-length binary neuronal SNARE complex (syntaxin/SNAP-
25) reconstituted in lipid bilayers. This complex had eluded detailed study in the past
because it forms alternate, off-pathway complexes when assembled at higher concen-
trations in solution. Single-molecule fluorescence resonance energy transfer measure-
ments of fluorescently labeled binary complex revealed a rich set of distinct, flexible
configurations that spontaneously interconvert. Modulation of these configurations by
synaptotagmin I, Munc13, Munc18, or complexin suggests that in vivo the binary com-
plex is actively maintained in a configuration which rapidly interacts with vesicle-bound
synaptobrevin. (Figure credits: Weninger et al.)
Motion Imprinted on Structure
PAGE 321
The results in work by Yang et al. show important agreements among the ensemble of
structures derived from crystallography and NMR, molecular dynamics (MD), and the
modeled elastic network normal modes (ENM). This strongly suggests that the con-
formational changes corresponding to the variations among observed structures
represent global motions intrinsic to the structure. Thus, a sufficiently large number of
experimental structures can directly provide important information about protein
dynamics. In the absence of such data, however, Yang et al. demonstrate that dynamics
can be effectively predicted by either the coarse-grained ENM or MD may substitute.
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